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*tU M13 4, 3 5<OR&«3 2fflJKIE7Lf&i£S3 6, 3 7W<U-**, IS* 

1 3 4, 3 5«ii3 3fflCS : F-*&3§ISO^*< -^Sr-JZ-RUtB CTIfctf* - t a*-C 

10 0 7 3] 

tix 1/ ^ F n M> 7 -t ^ X f^^ijfei 3 4 , 3 5 UTI±, T»T**«T?3t*i 

(BeBq2) ^>flfcH, 2, 5~ex (5, 7 - v- t 2 y** 

■9-V'J^) -1, 3, 4-f7i?77-*, 4, 4'-ex (5, 7 2 
> v'^^-tV'J ;w) ^■^;u^> > 4, 4 '-ex [5, l-V- (2 -J^-fr- 2 -7+ 
)V) - 2 -^.y/'t^^-V' 1 ) )V) 2, 5-ex ( 5, 7 -v- t 

- 2 V^+^'/'J it) ft7r/, 2, 5 ( [5 -a, a-V^^;U^>V 

;yj - 2 -^>y**-9-y; ;io ■f-jj-?* 2, 5-ex (5, 7-y- (2-x^^ 

-2-y^-;U) -2-^>V*t^ty*'J^) -3, 4-/7x-fft7x-/, 2, 5- 

ex ( 5 ■f-n/- 2 -^^y^^r-9-y; ;w) ft7x>, 4, 4'-ex (2-^^y 

t+t'f'/'jll/) k*7x-JK 5-^^-^ -2 - [2 - [4 - (5->"f"^-2-^>y 
^-^•^-fy;^) 7 j. — ^V > /t + t'f7 , J;i' < 2- [ 2 - U-^nn? 

if^/w] f7h [1, 2-d] y^-^r^y- fl/^, 2, 2 

'- (p-7x-VVyk:'-l/>') - k'^ ^ > 7f 7 l /- JHO^ > l /f 7 2 

- [2- [4- (2-^>7>fsr/';*) -7i-;i^ e^;uj ^^-/^^"/-^ 2 

- [2- (4 — #;v7K3r->-7 jt — ;i/) e— ;bj ^ > y>f 5 )v^<ds< y y>f $ y y— 
^^^o^ite^J^, h*;x t^-^a, ex (8-^/uy 
-;i/) 7/r>n, ex (^>7 (f) - 8 x-;v) ex (2-x^yu 

-8-*/"J/9-h) 7iK-^At^y K, MJX (8- + /'J/-^) r/v^A 
, X (5-^f-^-8-^r7';y-^) 7^5-^A, 7A, 
M;x (5-^nn-8-^yjy-^) ^'J^A, ex (S-^nn-g-^/'jy- 
/u) *;vy^A, *°>j C3E#&-ex ( 8 - fc: Ko ^ v- 5 / 'J J x 9 >~} %?<D 

8 - e Kn + y^y 'J >^tlff^y 'J^7Axtf> K'J y * >^<D&m* V- Mfc* 

**>>''f Kft^, 1, 4 -ex (2 -x^yi'X^-yio ^>-tf>. i, 4- (3-x 
•f-;ux-f- 'j ^>-tf>, 1, 4 - ex (4 -x f 'J ^^-tf^. ->'^f 'J;^ 
>-e>\ i, 4-ex (2 -i-f-^x-f-y ;i0 1, 4-ex ( 3 -j^i'X-f- 

•j ;u) ^o-tfy, 1, 4-ex ( 2 — p< -f-^x-f- >; )V) 2 — * •f-;i/^>-t*>^6ox^'; >v 
^y^fy^it^^, 2, 5 -ex (4 -x^^x-f-y ;u) ey>*>> 2, 5 -ex (4 
-a.^;i/x^-'; e^v>, 2, 5 -ex [2- ( 1 -i-y^-)v) e^;i/] e^y>, 

2, 5 -ex (4 -X h^r->X^-'J ;U) t*7y>, 2, 5 - ex [2- (4-H*7x-';i/ 

) e-;u] e^v> > 2, 5 -ex [2- (l-ei^^.^) e^;u] e^y^^yx^ 

i/>Wm>W*?. KSI**^, ^'J t^fv77-^i 
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»■ 

•f , ;^;i/mta> fcfl/>, no^>f tfflv^n^, 0 ££v»«\ -7 r 7 - Y x ) x (2- 
7 J i^;nf>jv>) >f v-7 ^m<omit$kittt : &*? , ppv (#'j;<5 7i- 

[0 0 7 4 ] 

^m^-V? Y * y-b>^*T-OiE?L$iii© 3 6, 3 7 <h LT(i, IE?L#lfr 

J£t&*&<. 3tWT-^BH±0S.v»t075*«f i L < T P D«9H&K, *°;W7^>, x h 7 7 ^ 

-f K**>#'; 7 4 <J Wfc^&^N 1, |4- (y-P-h'J;V7;y) 7 i - )V 

I -> 7 n^*-^>, 4, 4', 4 " - h 7. -f-n/ h 7 — ^7 5 n, n, n\ n* 

-f F7t^ (P-hVfr) -P-7x-l/>y7r/, 1- (N, N-$>-P-MJJU 
757) ^771/ > % 4, 4'- tf7> ) -2~2'-yVf ^F'j7x^ 

;I/7-7>, N, N, N\ N'-tF77x-^-4, 4'-/75/t'7x;iK N, N' 
-->*7x-;V-N, N ' — v — m — h'JiV-4, 4'-y7 5/tf7x-;K N-7x^)l/ 

#;W*y*-;l^O^#J£fjlHi&T < > *\ 4 ->'-P - MJ ^75 / M> v 4- ( 

y-P-F'J;V7</) -4'- [4- (v-P- h Jl/7 5 y ) X^-UAO *-f-;i/^> 
^, 7x^l/>y75>i|#;^ 7~-^7 ^sf^fM 3 , 7 5/ liA;Vn>i^ 

^> v-n/fi|ii|[flc^», x-f-'; )i/T> y 7 frtus >m^i£*?, t 

^'-7-^> xf'j;i/7 5>ft^ ffly^ y&VC^*?, sJf'J-3, 4^ 

f^y't + yfi-7x> (PEDOT) ^v>M'J 3-> Wt7x> (PMeT 

tfflv»t,n^o ifc, -n«b<7)iE?LlB}ji*t#(iiE?LaAWf4> I^7*n7 7lt 

[0 0 7 5] 

£ tz, ^m.x-i'? y u)v< * yJzyxm^-vM^s&mmt L-cti, 1, 3-ify. u- 

t e r t-7f^7x-^-l, 3, 4-^t , 77 7 l Jil') 7 jl ~ 1/ > (OXD-7) 

m<n***fJT v"-;H£>$#, 7>F7 + yy^^>iI#, y^x-^^/yifft:, 
[ 0 0 7 6 ] 

tlil/7hn;K^7-t>x*^il3 3i:LTI±, tt*B8 v>&JK 
L < fi£-&j&*ffiv»f>i'i, A K In, Mg, Ti 3£?>&JS^ Mg-Ag^t, Mg- I 
n^Mg^, A 1 - L i A 1 - S r Al-B a^if^A 1 

[ 0 0 7 7] 
[0 0 7 8] 
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[0 0 7 9] 

cin?>*r«*R«sriBi^*rfl- (^'jv-to) xmf&^tzb, ztuzmmzti 
h ift4i coMBiBto - v $$] 1- & c i a ? -c £ 4© -c% m?fri&±« t mm xm 

v*TmWSfc£* tang-fti:**,, ioT, «*«4iillit'5ynt70 

Z\ b &X £ & 0 
[0 0 8 0] 

ztib<Dmmmmm &itm. tsl^h. ^m^fB^xm^ti^iEiimmm. « 

^tf&E) ^^^##T*ffM-r^^^, Xlf>3-r^ >*-&^, ***tM 
[0 0 8 1 ] 

fcv»7fc* £fc , Jfclft § ft*:* K IB v> £<DjXfrtt1BWs<D if 9 * fe^iaffi £ j@ x. 4 

&j&M*mm. m^mmm) <nif7x&®um*mz-%^ : £Lmx$>2>zt&mtL<, z 
co m^, mmiiz&^m<D&ytmizy*-is&5-z.2>zt%:<, &imz&\,*m<o9kibm* : & 

fclr&ZttfX&Ztztb, &%\z&mm&<r>^®.x.V9 hn;K^7-t>^H« 

c? %> o 

[0 0 8 2 ] 

f LT, fix 1/ ^ h n ;^ ^ 7 -t > ^ Of ^fH4i 3 8 t L T (i , ffejfcW^fcife 

ttiifiTo (^y^-xxitt) . V2O5 w&mtm ^co^m 

WUt®. &£v»{±, 4F-TCNQ (4 77it-fh7y7/ + yy^^>) ^(D^Wto 

mzm^xi>±^ 0 mz&ftm*mfr : ¥-mmmx%mzti2>Wi&. iffiMiiiam 

[0 0 8 3] 

^ ti > mmcoum zmmLtzmmmzm^2>z.t&x£z 0 

[0 0 8 4 ] 

Tw i d e g a p*i»#J b Xiiti&#ftim^2> Z biPlfrt Lv^ 0 
fcLTIi, MoOk S i Ox, MgOu C a Ox. Z n Ox, T i Ox. VOx, B i Ox. 
F e Ox, G a Ox. G d Ox > T a Ox > N b Ox, S c Ox, WOx, Z r Ox. A 1 N. C 
dS. CdSe, CdTe, GaN, GaP, ZnSeT***), *teffjKJi % Mo Os. 
SiO. MgO. CaO. ZnO. Ti O2 £ <h *«Sf* L < . &&v>!i, C*i<b 
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h 

<?)w i d e g a p^&fcto&.&tott&tfffi.'kLtztfft. 0!lx.l±\ S i 0 2 /MgO > Mo 
Os/A 1 2 0 3 ^ ZnO/S i 0 2 4 t*<Dtt®-X& o T &v\> 
[0 0 8 51 

tZ?>X\ *HISHi3V»r, Cft£> Tw i d e g a p#2»1$J k <fc tfnsttfl-ti, 
< k &m#f&£&&M£^1-& &ok«7fliJ£ft&#\ ^;b^&*m#kti^coM7!> ? *B 
&Ok ii^^hnz> 0 Zfih Twi dega p ^jg-fcj t J: tfn Lv»> 
^-XAIi^y^lJ:^^^ *%IETHt, Ztlh [wi dega p ^2»#:J k «fc 

i£ii Z> UnX'fm £ fi Z> m iz o v>T »i , «ffi#§£JB k (ill 4 -6 ;eH mtA'^rlt 
Pf^o ioT, ±JE, *v»tt, WTW-5,Ifi413 8*, Tw i d e g a p^MMfc 
J k £tfti2>ttft-eMJ&-tZ>m&lz& > y?m x.Zi><nt-t & 0 

10 0 8 6] 

3 8 j&**#*>»£\ «?!ff&^* 3 8 <Dj±mmWL&m 2 3 5<0^*>ft*T>yt 

£\ tf^iii 3 swi^*^ 1 os&#s 3 4 ^mT-M^i 0 isss§*i, 
m#§§£i3 8 <d 4 * ^sittfr > ~> * 2 <o&itm 3 5 <d j * yit#T y ~> ^ 1 0 

[0 0 8 7] 

mffift£.m 3 8frbm2 (o^ytm 3 5 ^oie?lv± xs*^*** t & z t a> h , ^1 <*>$&*« 
hn^u7-b>x m+n^jtitm. z-m±£ <i-&zt a*-c § * 0 

[0 0 8 8] 

fcfc. 3 8 t LfctttKli, m#l6^a 3 8tfM*>-ft*°x^v 

■v^«t •) *>fi§2 oMi 3 5<D4 *ylt#7-y s y^i^tm< ta%> Z hifi— ftWe*io - 
<7)^^-(i(i, Mf©ltl*"t?i &/itt/jN$ < Lt, fcfcxJfMtfcll* 0. 6 eVWTC 

«t *)©<T*>, llfMi3 8^f>|2©^13 5^«>jE?LftA«F^S<:i&T$-fr-&C k 
[ 0 0 8 9 ] 

^i±fr^! l zvt^m**ttifm^&<7>izmtiizti2>^*)\,j?-^ x&v), —mzM^m®. 

*M1 is 1 1 & */Jn t |g| & -c * 19 , ft*M ^ct5 $ SS v > k (± ft *M St <*> * ;p - A co a WIS 7& s 
[0 0 9 0] 

«t *K ^M^^Mfti-^Ck^: <E*tC^^^*S^#^>Ck75*nrifg^^-2, 0 
[0 0 9 1 ] 

i&mW.*nz>Z k75 ? oxfgt-^^ 0 
[0 0 9 2] 

iff«4i38u, 11 6 tc^i-ct 9 01 <r>%-itm3 Amiz&wir&mi 

413 8 a H «t V 0 2 ©H^i 3 5 ffiiJlcjiMi"^ 0 2 Of&£Jf 3 8 b0 2««Jg, 

(icinj^±<7>#«fl|jik itUk 
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[0 0 9 3] 

-O^iCioV^T, m 1 <7)f&^« 3 8a *»2<0H4i 3 8 b <£ «9 
!£5eU W.2<D^^M3 8 b^f 1«M3 8 a i *> »W * >ft*'-r > y A- ;W=«fc 
5e"t&OT&* «fc 
[ 0 0 9 4 ] 

itz, 1kti)lZ]&m2ti2>3££.m (» l 3 8 a i ft li» 2 OlSti 3 8b) fiffi 

SdJJIttU J: *)BJ&1-£ WJ:v> 0 iiiii, t W 1 wfl^Jl 3 8 a fcfcl <7>#&7fc/f 3 

foM^n^H4ili, x/N*y^'J>^\ y?X7CVD, mT- 
fcf - A 4 f -ClSIKi- £ - fc J&*T? i £ o 
[0 0 9 5] 

^l§7fe^3 4 iJ J: 2 Olfe jtS 3 5 <7>Jt0f *MLtfc, /: h i If If M 1 3 8 OJtlf 
^^^8- 1 OflgK, il<?)||fi3 4 £ «fc V* 2 3 5 0Jt»*^s«r3efiE»c 

[0 0 9 6] 

ifc, t*)i:is?ti4is mm3 2 ttzi±mm3 3) tifH4i3 8torai:fi 

it^* i ^oiE?Liii^^3 6. Ptfe3 4 zmimz : jfzmLtzm£izitm2 <D%-itm 3 s&xzr 
m 2 njEummm 3 7 ) ortt?if ms 3 8 csitsii±^ ^s&jfcafc^-trsort 

tlf 3 8{C«-r*«{±, tff%413 8 «0f ^CiJttl. - y ^$ftC < 

it. IE?Lli)i5|^i:|&7fcBtmT$iii^0 3g«i*OJt^. C *L<bO«Ort-CSiKfl&^e 3 
8 frffi^-emj*-*- So 

[0 0 9 7] 

mmoxm 2 ) 

[0 0 9 8] 

32, 11 OJE?L*ft^S 36, 11 <7)f&7lce 3 4 , Pife 3 3 , 38, ^2 (DIE 

iimiEm 37, 12 3 5 , mm&fkm 38, 1 3 <DiEiimmm 36, ^3 oss* 
134, mm^m 38, i4 ojEummm 37, i4 <o^±m 3 5 , & j: 3 3 a* 

13 8«:^LrEf$*Lfc*fitS:oT*»», »lt*3 0Mi, *3 «t , i2i^4 
<7) H^6« ^IWJ — o ^ & o r v » 4 #\ H^Jf O ifcis «fc XfmWu IZ o v » X it Z ft IMth $ 

[0 0 9 9] 

3 4t:ii, &«3 11IJco|^S3 2^^^10iE?L$tii®3 6 ^^LTIE?L7) ? aA$tLSh 
t 4t:Kl <3f&ft«£#2 0Sfc:)fcJStc&iftfcmffi|fe£fl3 8 "bHW&A £ *U £2 
<7>H}fcJf 3 5Hfi, Hi OH3t«t^2 0H^;JB^tttn7t«Wll^e3 8^^>^2 0jE 

nmmm3 7 at-LxiEii^x^ft^ 1 1 4 2 0**1 1 $ 3 ©16*1 t:t * 

If 3 8 ri» A Stu »3<OfBfcJi3 4 icfi, £ 2 <D§kitm t $ 3 <D5k% 

mizmititzw.ffi&±m 3 8 frt>m3<vjEiLffimm 3 6 *^LTiE?L7&*ax$n4 1 1 i> 

i:|3 Of&ftH ti4^i(:fttn/:TO4i 3 8 ^f.«^A?n, » 4 WIS 
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» 

mm 3 8 £^LTIE?U t i£A£iJi& i: t 4 3 frbn=F-1)*&XZtiZ> 0 |1, |2 

, £3, i4 WftOMi 3 4 (3 5) Tli, C co «fc u L Ty±A $ ftfclEJLi: 

[0 1 0 o l 

L£t5 ? oT, CO<t 9 «t ott, il, #2 , g&3 , US 4 <D%-Jtm 3 4 (3 5 

[0101] 

£J3, ^IE?l#j72J! 3 6 (3 7) tH)icl 3 4 (3 5 ) O 2 8 »jg "C 

o^gjiu? fd)k * y xm^-<nm^>%7F-t%iiwm-c<b2>o m 9 n&^-r, 4 0 j± 

4«jE?LiIl3 6 (3 7) 7&q¥flELfcv>fl*l£-C*£o 
10 10 2] 

ntmtw*mmm<7>2mmm.. iEiimmmt%3tmtm^mmm<n3mmik<Dm&. a 

[0103] 
[0104] 

ifc, mm^-l*? h n ;^ ^ 7 ^ > x i^-tM L infill 3 11!PJ^£> 

t^ti^c^oTv^^ i t&nm c:n±ii3 3) tnj^fb, 

[0 10 5] 

fu, &±mm izis^x i±*mw til?- mmmmm. ^mm l o v> x m 

[0 10 6] 

mmmm 3 ) 

[0 10 7] 

H^i-^^^flgt LTWtixV^ h n;i^ * 7-fc>^tTl±, 1«3 1±C, mm 

3 2. mi niEiLmmm 3 6 , m 1 on^ts 34, 3 3 > mmm 39, i§32, # 
2 (DiEjimmm 31 , %2 <D^ytm 3 5 a «t tres 3 3 t& ? hs^«^ $ n^*jg^ ^ 4 £ „ 
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fr^, |5§« 3 2 & J: t/H* 3 3 iimJtm 3 4 (3 5) & i tftEfttfraiJi 3 6 (3 7 ) 
[0 10 8} 

&f P B 1JS-^£>£PHS3 2 tPt«3 3 ^Ol^J: d Ifelf * 3 9o| ») f&^JBtfJSJW?) 
[0 10 9] 

£ 1 <7>#Wi3 4 £l±, HBiJcoPt@3 2^ib^l <7)IE?Llii3i© 3 6 £^LTIE?L^ 

tti> izmmm 3 9#JJ?>|§NS3 3 ^f>WttA$fi, i2WMi 3 5 tc{± 

, m±.mcomm3 3 ^mwaA^ti^ 1 1 & izmm 3 9i^)BS3 2 ^^^2 oie 

?L$bu£DS 3 7 £^LTIE?L^&A£*i£o ^ 1 <7)f§7fcJf 3 4 &£Z) t %S2 OftJtB 3 5t'l± 
[01 10] 

Lfc^o-C, :<9i9«i:ioT^ & 1 Of&ftJf 3 4 i3 J:LKffl2 OlfcjfcJf 3 5 t 
[0111] 

6 (37) t%-jtm3 4 (35) t o 2 mmmx^umm m&*ti*mmf8i £ & 

[0 1 12] 

2*>iz % m^-t^m^izn, ni3 2 tmu3 3 t^si:2ifoM$ntv^^ 

[0113] 

[0 1 14] 
[0 115] 

KijHitiTCio-cv^^ it3 ucti (::tiiHi3 3 ) &&vm4 

[0 116] 

f l-c, &± o R9j k & v » r I* *n ^ * * 9 - ® vm&m m. \z mm l £ k o v > r m 

[^*±cofiJffipI^14] 
[0 117] 

t fli v »fc * * c, WCB « O ffl jfe »c a ffl -e § S o 
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[0118] 

inn ^momm^mi & * ^ -mmmmw<omfc*m-tm$km 
[m2\ mi (Dn 7-mim>f&giW:i<~&tfz>m&ZwtL < TK-tf^m 
[m3] i ^ v -m\%.rt®.mm~&tf &mitu*UL < ^i-ram 

-t > x * m-r mmm 

[19] ^mn<nmm^m2[z^^^ij^-mmmm:W<Dmrit%(DitMt txm 

[HI 0] ^f&^c7)HJfe<7)f^3 lCi5tt&# 9-lB«^ja£*«0*jfcffl50jfeWfc LT 

[Hll] hn;u5 *yfc>^*T-05«K*^i-»fliiBI 

[flP^oRW] 
[0 1 19] 

6, 7, 8, 9 mtu mitmw) 

6d, 7d, 8 d , 9d W« J. U * Fn^Uv-fc >*5»T" 
3 1 
3 2 
3 3 

34 mi o^jtm 

3 5 iH 2 <D#§7tJf 

3 6 mi (viEiimmm 

37 ^2 oiEiimmm 

3 8 tt^ti 
3 8a mi <D^±m 

3 8b *2 Of§£/f 

3 9 Ifeli/f 

4 0 m^-fii^Jf 
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[m 2 ] 

6g, 7g, 8g, 9g 6, 7. 8, 9 

6h, 7h, 8h, 9h \ 6f, 7f. 8f, 9f 



6e, 7e, 8e, 9e 

Z. 




6a, 7a, 8a, 9a 

Z 



6d, 7d, 8d, 9d 
6b, 7b, 8b, 9b 



6c, 7c, 8c, 9c 
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10c, 11c, 12c. 13c 
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10, 11, 12, 13 
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10b, 11b, 12b, 13b 



10a, 11a. 12a, 13a 
[H4] 



2d. 3d. 4d, 5d 
2c. 3c, 4c. 5c 



2, 3. 4. 5 



2b. 3b. 4b, 5b 




[05] 



6d, 7d. 8d, 9d 
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